PROPOSED 
Application No. 10/691,966 



Primaiy Iiqnits - 
Bi-Diiectional Inputs- 
Scan Inputs • 



-^206 



203 




FIG. 2A 



TE- 
RST- 

Primaiy Iiqmts - 
Bi-Directioiial Inpists - 



222 



223 



206 



203 



207 



Scan Iqiuts - 



208 



201 



ScanCeU 



^202 \ 


ScanCeU 


— ^ 





CK- 



209 




204 



PROPOSED 
Application No. 10/691,966 



r 



210 



221 



211 



'224 



r 



205 



RESET 
D Q 

Scan Cell 

>CLK 



212 



PRI0R-ART#1 



FIG. 2B 



PROPOSED 
Application No^1 0/691 ,966 




TE- 

Primaiy Inputs- 
Bi-Directional Inputs . 
Scanliq)uts- 



243 



^206 




203 



r 



210 




CK- 



^^204 




r244 

^205 


f \ 211 

J Functional! r ^ 


RESET 
D Q 

Scan Cell 
>CLK 


^212 
— — ^ 


V Logic J 

^209 







PRIOR-ART #2 



FIG. 2C 



PROPOSED 
Application No^l^/691 ,966 



SE- 

Primaiy Inputs - 
Bi-Directional Inputs . 
Scan laputs • 



263 



206 



207 



208 




203 



201 



Scan Cell 



Set/Reset 
Circuitn^ 



210 



Scan Cell 



202 \ / 
[u| \J 




CK 



^04 




r2S4 

^205 


J Functional C^^^ > 


RESET 
D Q 

Scan Cell 

>CLK 


r212 


V Logic J 

r209 







PRIOR-ART #3 
FIG. 2D 



PROPOSED 
Application No. 10/691,966 




PRIOR-ART #4 



FIG. 2E 



PROPOSED 
Application No. 10/691,966 



global_SR_EN-^ 



311 



global_SE 



312 



■301 



VCiicuitrv' IJ 



^1 



SEi 
y315 



SR^ENl 
316 
303 



Set/Reset Controller 1 



r 



305 



Capture Controller 1 



r 



306 



Shift Controller 1 



319 



r321 
Dl ^ > l 



CKl-^ 



322 



w r 



309 



RESET 
D Q 

Scan Cell 
SCI 

^CLK 



r 



325 



H> 



-302 

^Set/Reset Ygf^^^ 
VCircuitrj' 2/ 



SE2 
r317 



SR_EN2 
318 



304 



Set/Reset Controller 2 



307 



Capture Controller 2 



308 



Shift Controller 2 



320 



D2 



^323 
J. ^ 



CK2-^ 



324 



310 



RESET 
D Q 

Scan CeU 
SC2 

1>CLK 



r 



326 



FIG. 3A 



global^SR_EN2-^ 
globaLSR_ENl-^ 



PROPOSED 
Application No , 10/691,966 



global_SE 




364 



336 



r 



369 



RESET 
HD Q 

Scan Cell 
SC2 

l>CLK 



FIG. 3B 



PROPOSED 
Application No. 10/691,966 



SE 
SR EN 



r 



382 



r 



383 



384 



Bi-Directional 
Inputs 

Scan 
Inputs 




371 



r387 



376 



Capture Controller 

378 ^ 



372 




375 



Set/Reset Controller 



377 



KL-W Shift 
1 



Shift Controller 



^380 



389 



-392 



Lx 



381 



RESET 
D Q 

Scan Cell 

>CLK 



r 



391 



FIG. 3C 



Application N^1 0/691 ,966 



global_SE 
312 



global_SR_EN 
311 



CKl 
322 



CK2 
324 



Shift-In 
Operation 


Capture 
Operation 

402a. 


Shift-Out 
Operation 

403a. 










i 
I 

n 




JI...J1 


j^405sL 

i n 




JI...J1 


i : 

it 1 


n....Ji 




One Test Pattern 


► 


< 







FIG. 4A 



Application.^To/691 ,966 



global_SE 
312 



global_SR_EN 
311 



CKl 
322 



Shift-In 
Operation 

411a 



CK2 
324 I 



Ln....Ji 



Capture 
Operation 

412SL 



415a 



416SL 



414a, 



Shift-Out 
Operation 

415a 



n....Ji 



One Test Pattern 



FIG. 4B 



global_SE 
312 



global_SR^EN 
311 



Shift-In 
Operation 

421a, 



CKl 
322 



CK2 
324 



Lfl... 



Capture 
Operation 

422a 




425a 
425a 



k 



42 



^i^2/>a^ PROPOSED 
Apj^ation No. 10/691,966 



424a 



One Test Pattern 



Shift-Out 
Operation 

42Ja 



n....ji 



JI...JI 



FIG. 4C 



global_SE 
312 



global_SR_EN 
311 



CKl 
322 



CK2 
324 



Shift-In 
Operation 

431a 



PROPOSED 
Application No. Ifm&^se 



Capture 
Operation 

432a, 



& 



435a 
436a 



431a 
43Ba 



434a 



Shift-Out 
Operation 

433a 



JI...JI 



One Test Pattern 



FIG. 4D 



TestPattemi 



Test Pattern j 



global_SE 
312 



Shifl-In 
Operadon 

441a, 



global_SR_EN 
311 



CKl 
322 



CK2 
324 



'Jl...S\ 



Capture 
Opanation 

442a 



448a 



A 



449m 



TestPattemi 



Shift-Out 
Operation 

443a 

Shiit-lQ 
Qpenrtion 

444a 



a...ii 



ri...ji 



PROPOSED 
Application No. 10/691,966 



Captwe 
Operation 

445a 



A 



447a 



Shifl-put 
Operation 

445a 



JI...JI 



JI...JL 



Test Pattern j 



FIG. 4E 



Test Pattern i 



Test Pattern j 



global^SE 
312 



Shifl-In 
Operation 

451a, 



global.SR^EN 
311 



CKl 
322 



CKl 
324 



Capture 
Operation 

452a 



458a. 
459a 



^4603. 



Test Pattern i 



Shift-Out 
Operation 

453a 

Shift-]h 
Operation 

454a 



a...ji 



....ji 



PROPOSED 
Application No. 10/691,966 



Ciq>tive 
Operatioii 

455a 



Jl 



457a 



Test Pattern j 



Shift-Out 
Operation 

456a 



JI...JI 



JI...JI 



FIG. 4F 



PROPOSED 
Application No. 10/691,966 



global_SE 
348 



global_SR_ENl 
347 

global_SR_EN2 
346 



CKl 
362 



CK2 
364 



CK3 
366 



Shift-In 
Operation 

401b 



A...JUt 



il...Jl 
Lfl...Jl 



Capture 
Opoation 

402b 



^40€b 



jl 



407b 



Shift-Out 
Operation 

403b 



404b 



4Q8b 



JI...JI 



1II...JI 



JI...JI 



One Test Pattern 



FIG. 4G 



PROPOSED 
Application No. 10/691,966 



global_SE 
348 



global_SR^ENl 
347 

global_SR_EN2 
346 



CKl 
362 



CK2 
364 



CK3 
366 



Shift-In 
Operation 

411b 



Capture 
Operation 

422b 



JL. 
JI...JI 
JI...J1 



...JimL 



416b 
417b 



418b 
419b 



420b 
4^1b 



414b 



One Test Pattern 



415b 



Shift-Out 
Operation 

413b 



JI...JI 
JI...JI 



FIG. 4H 



Test Pattern i 



Test Pattern j 



global_SE 
348 



global_SR_ENl 
347 

gl6bal_SR_EN2 
346 



CKl 
362 



CK2 
364 



CK3 
366 



Shifl-In 
Operation 

43Ub 



J1...11 
JI...J1 



JI...J1 



Capture 
Op^ation 

432b 



43db 



4401b 



PROPOSED 



TestPattemi 



Shift-Out 
Operation 

433b 

Shift-In 
Operation 

434b 



n....Ji 



jQi 



n....Ji 
...ji 



Application No. 



Capture 
Op^ation 

435b 



437b 



438b 



Test Pattern j 



10/691 



Shift-Out 
Operation 

43€b 



JI...JI 



966 



il...Jl 



Jl...ilJ 



FIG. 41 



Test Pattern i 



Test Pattern j 



global_SE 
348 



global_SR_ENl 
347 

global_SR_EN2 
346 



CKl 
362 



CK2 
364 



CK3 
366 



Shift-In 
Operation 

451b 



Capture 
Opoalion 

452b 



ji. 

JI...J1 



AM 



459b 
460b 



461b 
462b 




PROPOSED 



to 



Test Pattern i 



Shift-Out 
Operation 

453b 

Shift-In 
Operatton 

454b 



Application No. 



JI...JI 



n....ji 



....ji 



Capture 
Operation 

455b 



457b 



jf 



458b 



Test Pattern j 



10/691 



Shift-Out 
Operation 

456b 



JI...JI 



JI...JL 



J1...JL 



966 



FIG. 4J 



PROPOSED 
Application J^^2/691 ,966 



525 




FIG. 5C 



PROPOSED 
Application No. 10/691,966 




FIG. 5D 



564 



551. 



D Q 

DFFl 
>CLK 



^567 



5€5 



^566 



PROPOSED 
Appjieal!^^ 10/691,966 



r 



562 



RESET 
Dn- Q 



DFF2 
>CLK 



ql 



V569 



Logic Value 1 
d rst 



^563 



pSET 
D Q 



DFF3 
>CLK 



q2 



570 



FIG. 5E 



-flS 



584 




"583 



587 



PROPOSED 
Application No. 10/691,966 

Lx)gic Value 1 * 



561 



r 



D Q 

DEFl 
>CLK 



-T — 



g^rst 



^567 



581 

scaii_g_rst 



r 



562 



RESET 
D Q 

DFF2 
>CLK 



ql J 

"^559 



d_rst 

'568 
582 



scan_d_rst 

'589 
563 



RESET 
D .Q 



DFF3 
>CLK 



q2 

T > 

^570 



FIG. 5F 




€01 



PROPOSED 
^plicalioailQ^ ,966 



RTL or Gate-Level 
HDL Code 



Foundn Libran 
(optional) 




Compilation 
605 



606 



Sequential Circuit Model 



Set/Reset Controller Svnthesis 
507 



60B 



Repaired 
RTL or Gate-Level 
HDL Code 




FIG. 6 




RTL or Gate-Level 
HDL Code 



PROPOSED 

0/691,966 



Foundrj' Libraty 
(optional) 



Compilation 
705 



706 



Sequential Circuit Model 



Model Transformation 
707 



T 



708 



Combinational Circuit Model 



Predetermined Pattern Fault Simulation 
709 



I 



Combinational ATPG 
710 



Post-Processing 
711 



712 



HDL Test Benches 
and 

ATE Test Programs 




FIG. 7A 




751 



RTL or Gate-Level 
HDL Code 




dppKc 

el F 



PROPOSED 

0/691,966 



Foundrj Libran 
(optional) 



Compilation 
755 



756 



Sequential Circuit Model 



Model Transformation 
757 



758 



Combinational Circuit Model 



Pseudo-Random Pattern Fault Simulation 
759 



Post-Processing 
760 



761 



HDL Test Benches 
and 

ATE Test Programs 




FIG. 7B 



PROPOSED 
Application No. 10/691,966 



Memoty 

801 


< 


Processor 

802 




Input 
Device 

803 




< 








Output 
Device 

804 


> 


> 



FIG. 8 



